Polypharmacy and the risks of long term use of antipsychotic medications point toward the need for identifying practices for deprescribing in psychiatry. The following article gives a brief overview of key points around deprescribing antipsychotic medications in psychiatry, including identifying risks and benefits, considerations around timing, and steps involved.
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LEARNING OBJECTIVES
• Be able to define the concept of deprescribing as it relates to antipsychotic medications • Know how to perform a risk-benefit analysis for a patient on antipsychotic medication • Be able to identify the key steps involved in deprescribing antipsychotic medications
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None.
Deprescribing is defined as the reduction or discontinuation of a medication when its current and potential risks outweigh its current or potential benefits, keeping in consideration the patient's medical status, functioning, values and preferences (Scott 2015) . Applying this approach to antipsychotic medications is a somewhat controversial endeavour, given the severity and complexity of psychotic illness, as well as compelling evidence to support antipsychotics as the key intervention for relapse prevention (Goff 2017) . However, it is essential that clinicians consider deprescribing given the limited evidence for indefinite continuation of antipsychotics, the potential for serious neurological and metabolic side-effects, and the growing rate of antipsychotic polypharmacy (Ganguly 2004 ). Furthermore, a substantial number of patients ask to discontinue their antipsychotics, and some do so on their own, regardless of the prescribers' advice. For instance, a systematic review of adherence in schizophrenia found rates varying from 42 to 95% (Sendt 2015) . Fittingly, the concept of deprescribing first originated in geriatric medicine, where normal agerelated physiological changes and mounting health vulnerabilities may combine with polypharmacy to result in serious negative outcomes such as falls, altered mental state and cardiac arrhythmias (Woodward 2003) . More recently, deprescribing has been cited as having relevance in other medical specialties, including cardiology (Rossello 2015) and psychiatry (Gupta 2016) . The translation of deprescribing to specialties might additionally challenge providers to take a broader view of a patient's bodily systems and to liaise more closely with primary care and other specialty providers. In psychiatry especially, there may be added complexity conferred by non-pharmacological effects of medications and the involvement of multiple stakeholders (Gupta 2016 )therefore extended preparation and the provision of additional psychosocial resources seems appropriate. Despite this, the basic principles of deprescribing via a thorough estimation of current and future risk/benefit ratios can be easily tailored and applied to the management of chronic psychiatric disorders such as schizophrenia. Deprescribing can be considered as an approach to psychopharmacology for people with serious mental illness, where a prescriber considers the possibility of antipsychotic reduction in every patient, but does not necessarily carry it out in everyone.
Why we need to think about deprescribing antipsychotics
Most standard guidelines for the management of schizophrenia recommend the indefinite continuation of antipsychotics following two or more episodes of psychosis (American Psychiatric Association 2006; Taylor 2015) . This recommendation is based on the finding that individuals with schizophrenia who discontinued their antipsychotic were more likely to relapse than those who continued taking the medication (Gilbert 1995; Viguera 1997; Leucht 2012; Zipursky 2014) . However, most of the studies included in these reviews conducted an abrupt cessation or rapid taper of the antipsychotics, did not mention the use of additional psychosocial interventions, and had vague definitions of relapse, all of which limit their inferences. Furthermore, many studies acknowledge the continued need to establish factors that might predict whether a patient may successfully discontinue a medication. In the absence of both longer-term effectiveness data for antipsychotics and predictors of successful discontinuation, wellintentioned psychiatrists may be incentivised to prescribe indefinite antipsychotic treatment to all patients with schizophrenia. Antipsychotic treatment entails exposure to serious neurological and metabolic side-effects and an increase in the overall mortality rate (Saha 2007) , making it imperative to consider deprescribing in cases where lack of clinical evidence and individual factors shift the risk/benefit ratio, for example as the patient ages. Relevant age-related physiological changes include: decrease in creatinine clearance, altered hepatic drug metabolism, elevation of blood glucose, osteoporosis, loss of lean body mass and impaired locomotion (Boss 1981) . Finally, the growing practice of antipsychotic polypharmacy, when done without justification and not well evidence-based (Ganguly 2004; Essock 2009 ), demands the development of deprescribing interventions in psychiatry. Despite the lack of evidence for additional benefit (Galling 2017) , antipsychotics are often combined and continued indefinitely (Stahl 2004) , increasing the risk of side-effects, early mortality, poorer quality of life, and cost both to the individual and society.
Newer studies focusing on functional outcomes such as social relationships, independent living and employment have added further dimensions to risk-benefit calculations regarding continuous antipsychotic treatment of individuals with schizophrenia (Wunderink 2007 (Wunderink , 2013 Harrow 2013) . A randomised clinical trial of maintenance treatment with antipsychotics versus dose reduction/discontinuation in people with remitted first-episode psychosis showed that in the first 18 months after 6 months of remission, the relapse rate in the dose-reduction group was twice that in the maintenance group and the dose-reduction group reported worse functional outcomes. Nevertheless, of note was the result that 20% of the patients remained well despite antipsychotic discontinuation (Wunderink 2007) . At 7-year follow-up, those who had been in the dose-reduction arm experienced twice the functional (but not symptomatic) recovery rates as those in the maintenance arm (Wunderink 2013) . Similarly, the 20-year Chicago follow-up study suggested that antipsychotics may not necessarily facilitate functional recovery in individuals with schizophrenia (Harrow 2013) . Recoveryoriented practices shift the focus from symptom reduction to quality-of-life outcomes as the valued goal; symptom levels may be statistically unrelated to quality of life and functioning. Individualising treatment to consider life goals and overall functioning mandates the careful consideration of dose and duration of antipsychotic use.
The benefits of deprescribing antipsychotics
In medical practice, it has been found that deprescribing improves medication adherence by reducing polypharmacy and side-effects, reducing costs and increasing patient's knowledge, participation and engagement in their treatment (Reeve 2014a) . The streamlining of medication regimes using the framework of deprescribing may yield similar results in the management of psychosis, but this requires study. Reduction and/or discontinuation of antipsychotics can also lead to improvement in side-effects such as tardive dyskinesia (Glazer 1990 ) and reversal of weight gain and metabolic syndrome (de Kuijper 2013; Calarge 2014) . Furthermore, in any illness that causes chronic disability, choice, self-determination and empowerment are the cornerstones of treatment (Farkas 1989) . By soliciting their opinions, personal experiences, values and preferences, deprescribing invites patients to be full participants in their treatment, thereby fostering choice and empowerment.
The risks of deprescribing antipsychotics
The most obvious risk of reducing or discontinuing antipsychotics is a relapse of psychotic symptoms and possible admission to hospital. Studies have found rates of relapse between 20 and 60% following the discontinuation of an antipsychotic (Gilbert 1995; Viguera 1997; Leucht 2012) . For some patients, a relapse can result in loss of employment or housing, disruption of relationships, and further stigmatisation and hopelessness.
Some of the risks that deprescribing entails can be reduced by appropriate timing, individualised tapers, additional psychosocial measures to prevent relapse (e.g. family therapy, open dialogue), management of comorbid substance misuse, and early identification and effect management of relapse. Furthermore, it is argued within the recovery approach that patients retain the 'dignity of risk' and the 'right to fail' (Deegan 1993) and deserve a chance at a medication-free life.
The ethics of deprescribing Reeve et al (2016) found that clinicians' fear of adverse outcomes and subsequent liability was a barrier to deprescribing and argue that the process respects the principles of patient autonomy, justice and non-maleficence. Rather than a potential withdrawal of treatment, initiating the discussion about risks and benefits of medications and eliciting preferences related to medication in the context of deprescribing constitutes due diligence. Hence, it is important to frame and regard deprescribing as a positive intervention rather than a reduction in level of care.
Recommendations for deprescribing antipsychotics in chronic psychosis
A review of deprescribing processes in medical practice identified five key components: preparing a comprehensive medication history, identifying potentially inappropriate medications, determining whether a potentially inappropriate medication can be ceased, planning the withdrawal regimen (e.g. tapering where necessary), and provision of monitoring, support and documentation (Reeve 2014b) . For use in psychiatry, this five-step process has been expanded to include appropriate timing, inclusion of the patient's family, friends and mental health team in the deprescribing process, and development of a plan for relapse identification, prevention and management (Table 1) .
Deprescribing hinges on effective relapse prevention. A biopsychosocial perspective on relapse prevention in schizophrenia highlights the significance of psychosocial stressors such as loss of employment or housing, bereavement or disruption of relationships (Birley 1970) , as well stressors of a biological nature such as substance misuse (Swofford 1996) and also perhaps precipitous or ill-timed discontinuation of antipsychotics. We root deprescribing in psychiatry in recovery-oriented practices (Table 2) , including shared decision-making, a person-centred approach (Deegan 2006; Stanhope 2013) and the nurturing of empowerment and hope (Jacobson 2001 ).
The steps of deprescribing 1 Assess the timing
In exploring the possibility of deprescribing an antipsychotic, timing is a key consideration. Related factors might include how long the individual has been 'stable' or with good management of symptoms, the time since the last hospital admission, and the number or severity of current stressors. Although these factors may not preclude deprescribing, it is important to consider them.
If the risk-benefit analysis of the current medication regime is tilted heavily towards imminent risk (e.g. serious medical complications due to medications), it may mean that beginning the deprescribing process is advisable regardless of timing, and psychosocial issues would be addressed concurrently. This step involves a thorough review of records, with a special focus on past trials of deprescribing and suicide and homicide risk. A medication list should be created that also includes non-psychotropic medications, with their doses, duration, side-effects, initial indications and perceived beneficial effects. Special note should be made of medications that may interact with each other to produce adverse outcomes.
Initiate the discussion
Any conversation about deprescribing should ideally employ a shared decision-making approach. The first step in shared decision-making is eliciting preferences for learning. Patients may prefer written material, websites, an oral discussion or a combination of these. For a patient to be an equal partner in the decision-making process, it is incumbent on the doctor to ensure that the patient understands the risk and benefits of discontinuing or decreasing medications. Techniques such as the teach-back methodasking patients to state in their own words what they need to know or do about their health (Agency for Healthcare Research and Quality 2012)can be one way to assess the comprehension of information.
Hearing from their psychiatrist that they may consider reducing an antipsychotic is disconcerting for some patients and may generate anxiety or even anger. In this case, the psychiatrist may do well to gently explore these feelings.
Thoroughly explore the patient's values and preferences
This step is particularly important, as there is very little reliable evidence regarding what will happen when a given patient decreases or discontinues an antipsychotic in an individualised taper with additional psychosocial support. Without solid evidence, it is essential to discuss all possible outcomes and identify which might be unacceptable or partially acceptable to the patient. For instance, one individual might not be willing to risk being readmitted to hospital, but may be willing to risk an increase in hallucinations.
Another might prefer to risk hospital admission rather than take antipsychotics. Preferences may change with the individual's stage of life, psychosocial situation and even during the decision-making process as different options are considered. Key practices include remaining flexible and continuing to elicit preferences over time, as the person may discover their values while considering the decision.
Identify the medications to be deprescribed
Finally, the discussion will involve identifying medications that might be priorities for deprescribing, the various choices, and the risks and benefits of each.
Involving clinical and social supports
Identifying and involving a team of clinical and other support (e.g. family, clergy) is an important step in building a foundation for successful deprescribing. Asking the patient directly whom they would or would not like to be involved is an important and empowering step in the process. Family members, in particular, may have serious reservations regarding deprescribing, having seen the person at their worst, or having witnessed dire consequences of symptom increases when the person was previously off medications. Discussing their concerns openly and including them in plans for relapse prevention might alleviate their concerns and reduce stress on the patient. Often patients who have been in the mental health system long term have been given the message that they must 'take medications for the rest of your life' by doctors, family and the broader culture. Therefore, including family in the planning and discussions, openly considering risks and benefits, and acknowledging concerns and uncertainties can help in countering this message and help the patient feel more comfortable pursuing deprescribing. The family may also serve 
A process of collaboration to arrive at a mutually acceptable treatment plan. It involves two experts: one who knows the scientific literature and has clinical experience, and one who knows their own preferences and subjective experiences
Collaboration and solicitation of the patient's preferences and values at every step are essential components of deprescribing Person-centred care (Stanhope 2013; Tondora 2014; Davidson 2015) Designed to promote service engagement by increasing patient self-determination during treatment. It is defined as a highly individual comprehensive approach to assessment and services and is more focused on developing customised plans for achieving life goals rather than on symptom relief
Deprescribing aims to increase patient engagement and participation in treatment. Person-centred care offers a framework in which individualised antipsychotic tapering plans as well as psychosocial supports are nested Hope (Jacobson 2001) Hope is the belief that recovery is possible. It involves the recognition and acceptance of the problem and a commitment to change With its emphasis on individual goals and preferences, deprescribing is based on hope and, by its nature, instils hope Empowerment (Jacobson 2001) Empowerment may be viewed as a corrective for the helplessness and lack of control that an individual may face in the mental health system. It includes autonomy, courage and responsibility Deprescribing empowers the individual by encouraging them to take charge of their treatment and providing the space for them to take risks, should they choose to do so as a key source of collateral information regarding any increase in the patient's distress, helping clinical providers to respond quickly and effectively to increase support for the patient.
In addition to family, other members of the clinical team may be consulted about deprescribing, to maximise support for the patient. For example, if the patient's team includes at-home/community nursing for medication administration, the nurse should be told of the plan and any concerns or questions should be addressed well in advance. This can prevent intentional or inadvertent undermining of the process, especially as the nurse has frequent contact with, and is often well-trusted by, the patient and may have their own unresolved doubts and anxieties about the process.
The primary care provider/general practitioner should be involved, especially if there are co-occurring physical health problems such as diabetes. As a reduction in antipsychotics may improve other health variables (such as high blood sugar), there may be an indication for a subsequent parallel reduction in insulin or oral diabetic treatments.
Planning and initiating psychosocial interventions
Depending on the needs and preferences of the patient, existing psychosocial resources may be sufficient. But in most cases, the deprescribing process can be helped by the addition of psychotherapy, social support, peer support and/or boosting meaningful activities such as work, hobbies, volunteering and connections to the community. Specific psychotherapeutic interventions that have shown to prevent relapse in schizophrenia include family therapy and cognitive-behavioural therapy (CBT) for psychotic disorders (Pilling 2002) . Other interventions that have evidence for improving functional outcomes, but not specifically for relapse prevention, include cognitive remediation (McGurk 2007) and psychoeducation (McFarlane 2003) .
Psychotherapy to target specific concerns may be warranted. For example, reducing antipsychotic medication may lead to more difficulty with sleep, particularly if the individual has been relying on the incidental sedative effects of an antipsychotic taken at night. Adding an intervention such as CBT for sleep (Sánchez-Ortuño 2012) or psychoeducation on sleep hygiene may be indicated in these cases, particularly as insomnia may predict symptom exacerbation in schizophrenia (Chemerinski 2002) . Psychological interventions such as Acceptance and Commitment Therapy (ACT, Hayes 1999) may offer a nonpharmacological way to manage an increase in symptoms. The patient may also have strong feelings about a decrease in medications that can be addressed in psychotherapy. For example, a reduction in medications can bring up strong fears and memories of previous hospital admissions or times when symptoms were very severe.
Another support is creating a psychiatric relapse prevention plan or other crisis planning to offer direction and support in the event of an exacerbation of symptoms. This might include a wellness recovery action plan (WRAP) (Copeland 1997) , which helps a person to identify daily wellness strategies and early warning signs of relapse and to set up a crisis plan. WRAP is one approach among many that aim to empower a person to catch a relapse early on and to seek help so as to avoid further worsening of symptoms and possible hospital admission.
Relapse prevention in schizophrenia is incomplete without addressing any existing comorbid substance misuse, particularly as worsening of psychotic symptoms may be a trigger for or may lead to misuse. This may require antecedent bolstering of the patient's recovery from misuse, using pharmacological strategies such as naltrexone or disulfiram (Petrakis 2006 ) and/ or motivational interviewing, CBT or family interventions (Barrowclough 2001; Drake 2008) .
Planning and initiating the antipsychotic taper
Most standard guidelines provide detailed steps in the initiation of antipsychotic treatment and emphasise the use of a minimum effective dose. However, they remain inadequate in assisting the psychiatrist in deprescribing. Even when clear guidelines are offered, psychiatrists tend to err on the side of continuing the antipsychotic unchanged, for reasons that might include 'prescribing inertia' and fear of negative outcomes.
The Schizophrenia Patient Outcomes Research Team (PORT) treatment recommendations (Lehman 1998 ) state that 'reassessment of the dosage and need for continued therapy must be ongoing' and that maintenance doses should range between 300 and 600 chlorpromazine equivalents. If the dose to treat an acute episode was higher than 600CPZeqv, then they suggest that the medication may be reduced at the rate of 10% every 6 weeks. The American Psychiatric Association guidelines cite studies demonstrating that very low doses of depot antipsychotic (2.5-10 mg of fluphenazine decanoate every 2 weeks) in the maintenance phase were as effective in preventing a relapse as the standard recommended doses (25-50 mg of fluphenazine decanoate every 2 weeks) (American Psychiatric Association 2006; Lehman 2004; Dixon 2009 ). Targeted treatment strategies (initiating an antipsychotic at the time of relapse) have shown an increased risk of relapse in the long term, and the use of continuous low-dose antipsychotic treatment has been cited as a viable option (Schooler 1993 , Viguera et al (1997) concluded that relapse may be related to the rate of taper of the antipsychotic, but a more recent metaanalysis suggested that rates of relapse were unaffected by the rate of taper (Takeuchi 2017) .
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Supersensitivity/withdrawal psychosis
The concept of supersensitivity psychosis (Chouinard 1991 ) may deserve attention while deprescribing antipsychotics. The emergence of psychotic symptoms after reduction or discontinuation of antipsychotics has to be considered in light of the evidence that the symptoms are potentially a withdrawal syndrome and not necessarily a re-emergence of the underlying condition. This emergence of symptoms is hypothesised to be a function of increased dopamine sensitivity following use of anti-dopaminergic compounds (Moncrieff 2006) . The concept of withdrawal psychosis is relatively new, but it should be considered in the context of deprescribing as it changes the approach to utilising antipsychotics: it is suggested that the antipsychotic should not be reintroduced unless it is essential, as the symptoms should resolve on their own as synaptic activity returns to baseline. This idea remains to be tested.
The possibility of a withdrawal psychosis might suggest the need for psychosocial support rather than the immediate conclusion that deprescribing has failed and that the previous medication should be resumed.
Monitoring and adjusting the taper according to response
Close follow-up by the psychiatrist as well as the clinical team can help in intervening early to avoid relapse and in adjusting the treatment as needed. It must be emphasised that the psychiatrist should, without reproach, not hesitate to temporarily reverse the decision to deprescribe should the patient deteriorate rapidly and/or significantly. Flexibility and individualisation of the taper remain key at this stage of deprescribing. Any events should be processed, framed and integrated between the prescriber and patient.
Deprescribing in practice
The following case vignettes describe deprescribing for Mike and Jean, fictitious patients whose experiences are typical of many.
Vignette 1: Mike
Mike is a 45-year-old single unemployed African American living in supported housing in an innercity neighbourhood. His goals of treatment are to obtain a part-time job, live in his own apartment and stop having to take haloperidol by his 50th birthday. Mike is a pleasant and engaging man and has not had any symptoms of psychosis for the past 3 years. In the past he has had auditory hallucinations, persecutory delusions and aggression leading to over 5 years in jail for assault. He used cocaine and alcohol for several years in the past, but has been in remission for over 18 months.
When first seen in the clinic, Mike was on haloperidol 150 mg intramuscular every 4 weeks, valproate 1000 mg twice a day and benztropine 2 mg twice a day. A review of records showed that valproate was initiated during his last hospital admission over 3 years ago, most likely to control Mike's aggressive behaviour. After a consultation with his social worker, his sponsor at Alcoholics Anonymous and his drug counsellor, Mike and his psychiatrist decided to taper the valproate first. This was carried out over 6 months (a reduction of 25% every 6 weeks) without any ill effects. Mike consulted his care team, his girlfriend and sister before next deciding on initiating a haloperidol taper. Over 18 months the haloperidol was reduced to 37.5 mg intramuscular every 4 weeks; the benztropine was reduced and stopped early in the process. Mike concurrently joined a WRAP group at the mental health centre, which helped him to identify early warning signs of relapse and a range of wellness strategies. The decrements were not steady and were withheld on three occasions: a court hearing, the death of a family member and when Mike moved into his own apartment.
Mike is now 48, living in his own apartment, in recovery from substances and takes 37.5 mg of haloperidol every 4 weeks. He keeps a bottle of haloperidol 5 mg tablets for what he calls 'bad days'.
Vignette 2: Jean
Jean is 40 years old, single, working part-time at a grocery store and living with her father. She has had two episodes of psychosis in the past, one accompanied by depressive symptoms, but has never been admitted to hospital. She takes olanzapine 10 mg at bedtime and venlafaxine 300 mg daily and has remained asymptomatic for over a year. She has put on over 22 kg since the olanzapine was started and has developed prediabetes. She was furious when her psychiatrist first suggested medication change, saying that she did not feel the need for it. Her parents and social worker were invited for a discussion at her request. After three sessions, Jean decided that she wanted to try reducing olanzapine. Over 8 months olanzapine was reduced to 2.5 mg without any change in symptoms. At the end of the eighth month, however, Jean was brought to the emergency room by her father, who said that that she was hearing voices and refusing to eat anything. A conversation with Jean revealed that she had been elated by the successful reduction of olanzapine till 5 mg and had discontinued all her medication roughly three months ago. In this stay on the observation unit, olanzapine was restarted at 5 mg and venlafaxine at 150 mg and Jean returned home after 2 days of observation.
Discussion
Both Mike and Jean are individuals with chronic psychotic disorders treated with antipsychotics over a long period of time. Both have factors that bolster relapse prevention measures, such as good social supports (parents, partner, counsellor or AA sponsor), a well-coordinated team of people looking after them, no active drug or alcohol misuse and a degree of insight.
The two case examples demonstrate two of the possible outcomes for a deprescribing intervention. Individualization and attention to psychosocial supports is essential to the practice, and is demonstrated in these instances. Deprescribing as a concept in psychiatry is an emerging practice around which much research remainsboth to further identify best practices, as well as further clarify potential cost savings. Our experience in the public mental health system in the USA indicates that, while this is a growing practice, there is much work to be done in educating clinicians and allaying fears in order to provide care that is most geared toward quality of life and pursuit of individual goals, rather than strict focus on symptom management.
